


1) Measure water quality and water level fluctuation 

 

2) Evaluate post-breach waterbird distribution and 
abundance at high and low tide 
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Cullinan Ranch Brazos Drawbridge

• Pond tides approximately an hour later than predicted Brazos Bridge  
• At high tide, water level in the pond showed a similar trend to predicted values 
• Low tide water levels consistently higher than predicted at Brazos Bridge  
• Water never dropped below 2.2 ft (relative to sea level), in most areas of the pond 





Year Month Mean SE Min Max Mean SE Min Max Mean SE Min Max Mean SE Min Max

2016 Nov 14.2 0.05 6.6 18.6 17.9 0.04 13.8 21.5 9.1 0.07 8.8 9.3 7.5 0.11 7.3 7.9

Dec 8.7 0.03 2.1 12.3 10.7 0.06 5.0 16.7 - - - - - - - -

2017 Jan 8.9 0.02 3.2 11.2 3.7 0.04 1.6 7.6 10.6 0.18 10.1 11.2 7.9 0.06 7.8 8.1

Feb 11.7 0.03 7.9 15.9 2.0 0.01 1.6 2.3 9.4 0.40 8.4 10.6 7.8 0.09 7.5 8.1

Mar 14.3 0.04 9.6 21.0 1.8 0.01 1.6 2.1 - - - - - - - -

Apr 15.9 0.04 9.3 24.5 3.1 0.03 1.6 5.7 9.8 0.66 8.2 12.1 7.9 0.05 7.8 8.1

Water Temperature (°C) Salinity (ppt) DO (mg/L) pH



• Diving ducks most abundant guild 
(68%), at both HT (67%), and at LT 
(69%) 

• Canvasback as the most abundant 
species in total (38%) 

•  Dabbling ducks were the second most 
abundant guild across the study (21%), 
and at both high (15%) and low (28%) 
tides 

• At HT, small shorebirds 14% of total 
abundance, LT 2%  

•  All other guilds combined accounted for 
< 4% of the total abundance at either 
tidal cycle. 
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Fig. 2.  Seasonal abundance (mean ± SE), of foraging (blue), and roosting 
(orange), dabbling ducks (left column), and diving ducks (right column), 
at high (top row), and low (bottom row) tides at Cullinan Ranch in Year 1 
compared to Year 2.  Spring abundances were observed during a single 
survey in each year so no SE is shown. 









Future work 

• Analysis of bathymetry, coupled with sediment deposition study, 
would allow prediction of vegetation colonization rates and transition 
to tidal marsh 

• Study of prey availability at the site would help estimate carrying 
capacity for waterbirds and could help managers better understand 
and manage for the needs of waterfowl and shorebirds 

• Movement and habitat use studies to help understand how Cullinan 
fits into the larger habitat mosaic in Napa-Sonoma Marsh and other 
parts of the Bay   
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